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Abstract Innovative new digital technologies arise within the field of 
education every day. There seems to be a large potential impact in using 
gamification for improving acceptance and use of new technologies in 
education. This study aims to gain better and new insights on how to 
improve the acceptance of new educational technology by applying 
gamification elements. To this aim, we performed a systematic literature 
review of 1271 publications, yielding 56 relevant studies. We positioned 
these studies based on which gamification element(s) and which 
educational technology acceptance constructs were discussed. Our results 
show that few studies focus on individual gamification elements and that 
most studies focus on the same elements and constructs, i.e. Learning 
Expectancy, Social Influence and Hedonic Motivation are the most 
discussed constructs related to increasing the acceptance of educational 
technology when applying gamification, while Points, Badges, 
Leaderboards and Social Games & Teamwork are the most discussed 
gamification elements. The impact of gamifying educational technology is 
mixed – both negative and positive results are being reported – and thus 
we conclude that the knowledge of how to successfully gamify educational 
technology is still limited. 
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1 Introduction 
 
Innovative new digital technologies arise within the field of education every day. 
Many educational technologies have been developed over the last years: e-
learning, Massive Open Online Courses (MOOCs), Computer Supported 
Collaborative Learning (CSCL) and many more (Kirkwood & Price, 2014). In 
literature, all are referred to as ‘Technology-Enhanced Learning’ (TEL). TEL has 
the potential to reproduce existing teaching methods and supplement or 
transform teaching and/or learning processes and outcomes (Kirkwood & Price, 
2014). 
 
Recent research on the acceptance of mobile e-banking (Baptista & Oliveira, 
2017) showed that using gamification - ‘the use of game elements in a non-
gaming context‘ (Deterding, Sicart, Nacke, O’Hara, & Dixon, 2011) - has a big 
impact on the adoption of new mobile banking technology. Using game elements 
in a non-gaming context is already being applied in different industries, domains 
and subjects, such as health, retail, military, government and in education 
(Robson, Plangger, Kietzmann, McCarthy, & Pitt, 2015).  
 
It is expected that gamification will more easily capture and sustain the interest 
of millennials (Baptista & Oliveira, 2017) - as they are ‘raised on games’ (Gamrat, 
Zimmerman, Dudek, & Peck, 2014). There seems to be a large potential impact 
in using gamification for improving acceptance and use of new technologies in 
education. This study aims to gain better and new insights on how to improve 
the acceptance of new educational technology by applying gamification elements. 
Currently, gamification has a low solution maturity (Liu, Santhanam, & Webster, 
2017); we recognize the opportunity to contribute new knowledge to this field 
and to propose new connections. Our research intends to yield a deeper 
understanding on the impact of gamification in the adoption of technology 
(Baptista & Oliveira, 2017) by answering the following research question: ‘What 
is the relationship – according to literature - between gamification elements and 
the core constructs that influence the acceptance of technology, in the context 
of education?’. 
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2 Theoretical Background 
 
2.1 Technology-Enhanced Learning 
 
Technology-Enhanced Learning (TEL) gives the advantage of easier access to 
information and creates flexibility in time and location of learning for the student, 
the lecturer and the organization. It is focused on being learner-centered to 
achieve positive learning results (Trepule, Tereseviciene, & Rutkiene, 2015). 
These advantages explain why innovations such as flipping the classroom or 
blended learning, backed by digital technologies have become popular lately (Y. 
Song & Kong, 2017). Various research (Al-Qahtani & Higgins, 2013; Garrison 
& Kanuka, 2004; Rovai, 2004; Yapici & Akbayin, 2012) shows that students’ 
achievements and their attitudes toward learning in blended learning positively 
changed compared to face-to-face learning. The discrepancy between the 
intentions of TEL and its acceptance by learners is a widely recognized problem 
in educational settings and has been subject to various recent studies. The 
acceptance and adoption of TEL by students is influenced by the ease of use, 
usefulness, utility, enjoyment and software availability perceived by students 
(Acosta-Gonzaga & Walet, 2018; Bouchrika, Harrati, Mahfouf, & Gasmallah, 
2018). 
 
2.2 Acceptance of Technology 
 
Problematic adoption of new educational technology is not without precedent 
(Flavin, 2017). To find reasons for (non)acceptance of new technology, multiple 
adoption theories have been introduced since the 70s. In 1980, Ajzen and 
Fishbein (Ajzen & Fishbein, 1980) published the ‘Theory for Reasoned Action’ 
(TRA), which was adapted by Davis (Davis, 1989) to the ‘Technology 
Acceptance Model’ (TAM). This model suggests that the adoption of an IT 
system is determined by the users’ intention to use the systems, which is 
determined by the users’ attitude towards this system (Davis, 1989; Surendran, 
2012). The attitude is influenced by two perceptions: (1) the perceived ease of 
use, and (2) the perceived usefulness of the system. The most widely accepted 
theory today is the Unified Theory of Acceptance and Use of Technology 
(UTAUT) by Venkatesh, Morris, Davis, & Davis (Venkatesh, Morris, Davis, & 
Davis, 2003).  Venkatesh, Thong and Xu (2012) consequently introduced a 
further refinement of the UTAUT model: the UTAUT2 model. While the first 
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UTAUT model only had four constructs, the new model has seven constructs 
(Venkatesh, Thong, & Xu, 2012):  1) Performance Expectancy; 2) Effort 
Expectancy, 3) Social Influence, 4) Facilitating conditions, 5) Hedonic 
Motivation, 6) Price, 7) Habit. In recent research on the acceptance of mobile e-
banking (Baptista & Oliveira, 2017), it was found that using gamification has big 
impact on the acceptance of the new ‘mobile banking’ technology. In the next 
paragraph, we will elaborate on the concept of gamification. 
 
2.3 Gamification 
 
Gamification is defined in several different ways, and tends to differ per person, 
both in industry as within academia (Landers, Auer, Collmus, & Armstrong, 
2018). However, the most accepted definition of gamification is “the use of game 
elements in a non-gaming context” (Deterding et al., 2011). This definition 
accurately describes both the means (game elements) and the context of 
application (non-gaming).  
 
The world of games in real-life is immense: in 2015, 91.5 billion dollars was spent 
on playing digital games (Warman, 2015). Games are not only playful and fun, 
but have the opportunity to be instructive and meaningful for learning at the 
same time (Hummel et al., 2011). Central to the concept of gamification lies on 
the belief that, as gaming is more fun, adding game elements to a non-gaming 
system can make dull activities more attractive (Zichermann & Cunningham, 
2011), and it triggers, if used in the right way, intrinsic motivation to use that 
system (Yildirim, 2017). 
 
Gamification elements are the basic building blocks for gamified applications 
(Deterding et al., 2011; Liu et al., 2017; Werbach, 2014). The term ‘elements’ 
shows the difference of gamification and serious games (Deterding et al., 2011). 
In general, gamified solutions can be split up into three elements: rules, a system 
and fun (Mora, Riera, González, & Arnedo-Moreno, 2017). According to the 
MDA–framework proposed by Hunicke, LeBlanc and Zubek (2004), 
gamification can be divided into three design components: 
 
1. Mechanics, describing the particular components of the game, at the 
level of data representation and algorithms; They do not change from 
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one player to the next, but stay the same (Robson et al., 2015) and are 
the foundational aspects of the gamified experience. 
2. Dynamics, describing the run-time behavior of the mechanics on acting 
on player inputs and any other outputs over time; Dynamics are about 
‘how’ the player follows the mechanics. 
3. Aesthetics, describing the desirable emotional responses evoked in the 
player when reacting with the game system (Hunicke et al., 2004).  
 
Robson et al (Robson et al., 2015) conceptualized Aesthetics as Emotions. 
Gamification emotions are ‘the mental affective states and reactions evoked 
among individual players when they participate in a gamified experience’ (Robson 
et al., 2015). A preliminary, explorative literature review yielded no single 
accepted list of default gamification elements. Based on that review, we give a list 
of the gamification elements we encountered most often in gamification 
literature below, categorized based on the MDA-framework. 
 
Table 1: Most encountered gamification elements in literature. 
 
Mechanics 
Points 
Badges 
Leaderboards 
Performance Graphs 
Virtual Gifts & Items 
Dynamics 
Increasing Task 
Difficulty 
Social Games & 
Teamwork 
 
Aesthetics/Emotions 
Avatars 
Meaningful stories 
 
 
2.4 Linking gamification elements to UTAUT2-constructs 
 
To explore the possible impact of gamification elements on UTAUT2 constructs, 
we created the table below with (an adaptation of) UTAUT2-constructs as 
columns and the above listed gamification elements as rows. Our adaptation of 
the list of UTAUT2-constructs is two-fold: 1) we changed Performance 
Expectancy into Learning Expectancy, since performance in TEL can be defined 
as learning and 2) we removed the construct Price, since users of TEL-solutions 
(pupils, learners, students) usually do not pay for this usage (licenses are paid for 
by the school or university). We will use Table 2 as an instrument to position 
studies we find in our systematic literature review later. 
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Table 2: Table to position studies that relate gamification elements to technology 
acceptance constructs. 
 
 
 
3 Methodology 
 
In this study, we aim to gain insights into which gamification elements have the 
potential to influence which aspects of the acceptance of technology. To achieve 
this goal, we performed a systematic literature review by following three steps as 
adapted from the approach by (Mortenson & Vidgen, 2016): 
 
1. Define search criteria; To search though these databases we used a 
search query which was formulated based on our first explorative 
literature research: (“Gamification” OR “Game element*”) AND 
(“Learning* OR “Learning Expectancy” OR “Effort*” OR “Social 
Influence” OR “Facilitating Conditions” OR “Hedonic Motivation” OR 
“Habit”); 
2. Searching in databases; We used a meta search engine which is 
connected to 63 of the biggest research databases worldwide. The 
following inclusion criteria are used during our search process: 
• Full-text, peer-reviewed publications; 
• Published in the last five years (between 2013 and 2018); 
• Written in the English language. 
3. Selection; The resulting publications were selected based on relevancy 
for our research objective, with the specific focus on the acceptance of 
technology (instead of increasing learning performance in itself). 
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Whenever we found relevance sources in the full text, we followed the 
same process to check their relevance. 
 
The included publications were then added to our database with name of the 
author(s), (sub)titles, and results (outcomes, game elements used), and used to fill 
Table 2. 
 
4 Results 
 
In this section the results of our literature review are presented. The total hits for 
our search terms (N = 1271), resulted in a total of 56 studies that meet the 
inclusion criteria, see Figure 1. After we selected the relevant studies, we 
positioned these studies according to the gamification elements and the 
technology acceptance constructs discussed in the respective studies. This gives 
us the complete overview and main result as presented in Table 3. 
 
 
 
Figure 1: Search process results. 
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Table 3: Results of the systematic literature review. 
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A first glance at Table 3 makes us notice three aspects immediately: 
 
1. Some of the cells are empty, i.e. we did not find any literature on the 
relation of 21 out of the 54 combinations of a gamification element and 
an UTAUT2-construct; 
2. Some of the cells are very densely filled with references, i.e. most studies 
we found concentrate on the same combinations of a gamification 
element and an UTAUT2-construct; 
3. Some of the selected studies appear in multiple cells, i.e. few studies 
focus on single gamification element and/or a single UTAUT2-
construct. 
 
We focus our review of the content of Table 3 on three notable aspects: Learning 
Expectancy, Social Aspects and Hedonic Motivation. For the sake of 
completeness, the entire table with results of the review is included as an 
appendix to this manuscript. 
 
4.1 Learning Expectancy 
 
For all gamification elements, we found studies that related that element to the 
construct Learning Expectancy. For the Mechanics elements such as Points, 
Badges and Performance Graphs and Virtual Gifts, many studies find that 
rewarding and showing progress increases the expectancy of the learner of the 
value of the TEL solution (Attali & Arieli-Attali, 2015; Cardador, Northcraft, & 
Whicker, 2017; Hamari, 2013; Landers, Bauer, & Callan, 2017; Ling et al., 2005; 
Robson, Plangger, Kietzmann, McCarthy, & Pitt, 2016; Sailer, Hense, Mayr, & 
Mandl, 2017). Points are typically used to give a reward for successful 
accomplishments of specified activities in the game, and serve to represent the 
progress of the player (Attali & Arieli-Attali, 2015). Badges indicate the achieved 
competence level and visibly show the level and goals (van Roy & Zaman, 2018). 
Clear achievements, like badges, improve safety and understanding of learning 
goals (Gåsland, 2011). By rewarding the player with an item, they will feel that 
they are performing well (Domínguez et al., 2013). Such Mechanics elements 
provide a continuous and direct feedback mechanism which links directly to 
perceived usefulness (Attali & Arieli-Attali, 2015; Cardador et al., 2017; Sailer et 
al., 2017) and visualizing competence development, increasing the feeling of 
value (Hamari, 2013) and the task meaningfulness (Sailer et al., 2017). 
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Furthermore, Dynamics and Aesthetics elements also have potential impact on 
Learning Expectancy. For example, interaction between students can achieve 
cross-learning and affect the performance expectancy of a game (Toda, do 
Carmo, da Silva, Bittencourt, & Isotani, 2018). Working in a team can positively 
influence the learner-learner interaction and improves knowledge sharing (Diep, 
Cocquyt, Zhu, & Vanwing, 2016), showing direct and explicit value. By giving 
players all a meaningful role, a sense of relevance can be triggered (Groh, 2012; 
Hitchens & Tulloch, 2018), boosting the expected feeling of value. And finally, 
avatar offers the players freedom of choice and autonomy and increases decision 
freedom and task meaningfulness (Annetta, 2010). 
 
4.2 Social Aspects 
 
We see a clear relation in Table 3 between the element Social Games and 
Teamwork and the construct Social Influence. Studies in this cell note that social 
gaming affects experiences of social relatedness (Molinillo, Muñoz-Leiva, & 
Pérez-García, 2018), e.g. students can ‘play’ in groups, and share their results and 
high-scores conveniently on (external) social networking platforms (Baabdullah, 
2018; Hamari & Koivisto, 2015). Social gamification elements can even spark the 
‘fear of missing out’ (van Roy & Zaman, 2018).   
Mechanics elements also have a potential impact on social influence. For 
example, individuals are more likely to engage in behaviors that they perceive 
others are also engaged in (Sjöblom, Törhönen, Hamari, & Macey, 2017), which 
can further be triggered through badges and leaderboards. Badges symbolize 
membership in a group of those who own the same badge and it has a social 
influence on players and co-players, especially when these badges are rare or hard 
to obtain (Hamari & Koivisto, 2013). With a leaderboard, players are ‘ranked’ 
according to their relative success, measured against chosen success criteria. As 
it shows who of the players performs best, it triggers competitiveness. This 
competition can have a positive influence for the people at the top of the list, but 
can have negative effects for the players at the bottom of the list (Jia, Liu, Yu, & 
Voida, 2017). Landers (2017) states that positive effects are more likely if the 
‘competitors’ have approximately the same level. Kyewski & Krämer (2018) 
showed that using badges that could only be viewed by the individual themselves 
was evaluated more positively than those that were openly shared with others. 
Aesthetics elements can also have impact on the Social Influence. A shared, 
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meaningful goal, can foster experiences of social relatedness (Sailer et al., 2017) 
and in cooperative games, avatars can help to become a part of a community 
(Annetta, 2010). 
 
4.3 Hedonic Motivation 
 
Most selected studies that focus on Hedonic Motivation, operationalize this 
construct in terms of enjoyment, intrinsic motivation or engagement. Most 
studies relate this construct with the elements Points, Leaderboards and Social 
Games & Teamwork. 
  
Interactivity and feedback have a positive impact on the perceived enjoyment 
(Hsu & Lu, 2004; Lin, Wang, & Chou, 2012; Wang & Wang, 2008). Pappas (2015) 
found in a survey that 89% of the students state that a point system would 
increase their engagement.  
 
However, several studies propose conditions before gamification elements can 
have positive effects on Hedonic Motivation. For example, Aparicio et al (2012) 
found that positive effects only occur when Mechanics elements are presented in 
a non-controlling and voluntary setting. Points only increase intrinsic motivation 
when the reward is the outcome of an achievement (Doherty, Palmer, & Strater, 
2017). Mekler, Brühlmann, Tuch, & Opwis (2017) found in a controlled 
experiment with points and badges - contrary to earlier studies - that points and 
badges did not affect intrinsic motivation significantly. Leaderboards also might 
have a negative impact: students in a team low in the rankings seems to suffer 
lower levels of self-believe and will likely move away from the solution (van Roy 
& Zaman, 2018).  
 
Using social media or multi-player games creates a ‘we-intention’ (Shen, Cheung, 
& Lee, 2013) and social norms (Hsu & Lu, 2004). Meaningful stories, with 
narrative context, will give meaning to score more points and achievements  
(Malamed, 2012).  
 
The element Levels, Missions, Challenges & Quests is closely related to the 
motivational aspect of mastery and indeed we see several studies stating that 
increasing the task difficulty does increase engagement and enjoyment (Banfield 
& Wilkerson, 2014; Li, Grossman, & Fitzmaurice, 2012; Seaborn & Fels, 2015). 
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However, again not all potential impact is positive. For example, (van Roy & 
Zaman, 2018) found challenges to only be effective for those students who we 
already motivated to do well from the very start. 
 
5 Conclusion 
 
We have conducted a systematic literature review on the potential impact of 
gamification elements on the acceptance of technology in the context of 
education. Supported with previous systematic reviews of current gamification 
research (Hamari, Koivisto, & Pakkanen, 2014; Mekler et al., 2017; Oliver, 2017; 
Pedreira, García, Brisaboa, & Piattini, 2015; Seaborn & Fels, 2015) and critical 
review studies related to gamifying education (Dichev & Dicheva, 2017; Stott & 
Neustaedter, 2013), we can conclude that: 
 
1. few studies have investigated the effect on individual gamification 
elements, especially in encountered in a controlled experimental setting; 
2. the success of its application is mixed and the knowledge of how gamify 
educational environments is still limited. 
 
We see several opportunities for future research. It is still unclear how these 
gamification elements can be successfully implemented in existing TEL solutions 
in practical settings. Other listings or classifications of game elements could also 
be explored. Sometimes, several studies we reviewed contradict each other in 
terms of positive or negative impact on the acceptance. We still believe applying 
gamification in educational settings can have benefits, but we also acknowledge 
it is not an easy undertaking and requires both contextual and situational 
considerations. We hope our results can support both researchers and 
practitioners to make such considerations based on relevant literature. Finally, 
our model of positioning studies might help researchers in designing their studies 
and practicitioners in designing their interventions. 
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Appendix 1: Full Table with Results of the Systematic Literature Review 
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ts 
ha
ve
 a
 f
un
ct
io
n 
as
 s
ou
rc
e 
of
 in
fo
rm
at
io
n.
 
E
ffo
rt 
E
xp
ec
ta
nc
y 
(E
E
) 
 
Le
ar
ni
ng
 E
xp
ec
ta
nc
y 
(L
E
) 
Po
in
ts
 p
ro
vi
de
 d
ire
ct
 fe
ed
ba
ck
 re
ga
rd
in
g 
ta
sk
 
pe
rf
or
m
an
ce
, 
w
hi
ch
 
is 
on
e 
of
 
th
e 
m
os
t 
fr
eq
ue
nt
ly 
ap
pl
ied
 p
sy
ch
ol
og
ica
l i
nt
er
ve
nt
io
ns
 
(A
tta
li 
&
 A
rie
li-
A
tta
li,
 2
01
5)
. 
 W
he
n 
ga
m
er
s 
co
m
pa
re
 t
he
ir 
po
in
ts
, b
ad
ge
s 
an
d 
re
w
ar
ds
, 
th
ey
 
ar
e 
be
nc
hm
ar
ki
ng
 
th
em
se
lv
es
  (
H
am
ar
i, 
20
13
) a
nd
 th
er
ef
or
e 
se
e 
th
eir
 
ow
n 
co
m
pe
te
nc
e 
de
ve
lo
pm
en
t, 
in
cr
ea
sin
g 
th
e 
fe
eli
ng
 o
f v
alu
e. 
 Po
in
t a
nd
 o
th
er
 re
w
ar
ds
 m
us
t b
e 
m
ea
ni
ng
fu
l 
in
 t
he
 e
ye
s 
of
 t
he
 p
lay
er
s 
to
 e
nh
an
ce
 t
he
 
ex
pe
ct
an
cy
 o
f v
alu
e 
(R
ob
so
n 
et
 a
l.,
 2
01
6)
. 
 Th
e 
ne
ed
 f
or
 c
om
pe
te
nc
e 
ca
n 
be
 a
dd
re
ss
ed
 
w
ith
 
po
in
ts
, 
ba
dg
es
, 
lea
de
rb
oa
rd
 
an
d 
pe
rf
or
m
an
ce
 g
ra
ph
s (
Sa
ile
r e
t a
l.,
 2
01
7)
. 
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Mechanics: Badges 
H
ab
it 
(H
T
) 
In
 
re
se
ar
ch
 
on
 
ga
m
ifi
ca
tio
n 
on
 
co
ns
um
er
 
m
ar
ke
tin
g, 
ex
pe
rts
 
ex
pr
es
se
d 
th
at
 
us
in
g 
ba
dg
es
 
co
ul
d 
im
pr
ov
e 
th
e 
lo
ya
lty
, 
an
d 
th
er
ef
or
e 
us
e 
of
 
th
e 
so
lu
tio
n/
pr
od
uc
t 
(L
uc
as
se
n 
&
 
Ja
ns
en
, 
20
14
). 
 Re
su
lts
 
sh
ow
ed
 
th
at
 
ba
dg
es
 
m
ot
iv
at
e 
th
e 
du
ra
tio
n 
of
 e
ng
ag
em
en
t, 
w
ith
ou
t 
im
pa
ct
in
g 
re
sp
on
se
 q
ua
lit
y 
(S
ea
bo
rn
 
&
 F
els
, 2
01
5)
. 
  
H
ed
on
ic
 M
ot
iv
at
io
n 
(H
M
) 
Po
in
ts
, l
ev
els
 a
nd
 le
ad
er
bo
ar
ds
 p
ro
m
ot
e 
th
e 
co
m
pe
te
nc
e 
ne
ed
 o
nl
y 
pr
ov
id
ed
 t
he
y 
ar
e 
pr
es
en
te
d 
in
 a 
no
n-
co
nt
ro
lli
ng
 an
d 
vo
lu
nt
ar
y 
se
tti
ng
 (A
pa
ric
io
, V
ela
, S
án
ch
ez
, &
 M
on
te
s, 
20
12
). 
 Re
su
lts
 s
ho
w
ed
 t
ha
t 
us
er
s 
th
at
 c
ou
ld
 e
ar
n 
ba
dg
es
 w
er
e 
sig
ni
fic
an
tly
 m
or
e 
lik
ely
 t
o 
us
 
th
e 
sy
st
em
 in
 a
 m
or
e 
ac
tiv
e 
w
ay
, c
on
tri
bu
te
 
m
or
e a
nd
 sp
en
d 
m
or
e t
im
e 
en
ga
ge
d 
w
ith
 th
e 
sy
st
em
 (D
en
ny
, 2
01
3;
 H
am
ar
i, 
20
17
). 
 D
en
ny
 
(2
01
3)
 
fo
un
d,
 
in
 
hi
s 
st
ud
y 
w
ith
 
un
de
rg
ra
du
at
e s
tu
de
nt
s i
n 
a g
am
ifi
ed
 co
nt
ex
t 
w
ith
 b
ad
ge
s, 
th
at
 s
tu
de
nt
s 
ha
d 
a 
m
od
er
at
e 
po
sit
iv
ely
 h
ig
he
r 
en
jo
ym
en
t a
nd
 m
ot
iv
at
io
n 
de
riv
ed
 fr
om
 th
e 
so
lu
tio
n.
 
 In
di
vi
du
als
 w
ho
 f
oc
us
 o
n 
at
ta
in
in
g 
sp
ec
ifi
c 
ou
tc
om
es
 ra
th
er
 th
an
 en
jo
yin
g t
he
 p
ro
ce
ss
 o
f 
at
ta
in
in
g 
th
es
e 
ou
tc
om
es
 c
ou
ld
 b
e 
ex
pe
ct
ed
 
to
 d
ra
w
 m
or
e m
ot
iv
at
io
n 
ou
t o
f m
ot
iv
at
io
na
l 
fe
at
ur
es
 
th
at
 
em
ph
as
ize
 
to
 
th
em
 
th
e 
ou
tc
om
es
 th
ey
 w
an
t t
o 
at
ta
in
 an
d 
th
eir
 v
alu
e 
e.g
. b
ad
ge
s 
an
d 
m
ed
als
 (H
am
ar
i, 
H
as
sa
n,
 &
 
D
ias
, 2
01
8)
. 
 Th
e 
us
e 
of
 le
ad
er
bo
ar
ds
 a
nd
 b
ad
ge
s r
es
ul
te
d 
in
 
lo
w
er
 
sa
tis
fa
ct
io
n,
 
em
po
w
er
m
en
t 
an
d 
m
ot
iv
at
io
n 
co
m
pa
re
d 
to
 t
he
 n
on
-g
am
ifi
ed
 
cla
ss
 (H
an
us
 &
 F
ox
, 2
01
5)
. 
 M
ek
ler
 e
t 
al.
 (
20
17
) 
fo
un
d 
in
 a
 c
on
tro
lle
d 
ex
pe
rim
en
t w
ith
 p
oi
nt
s a
nd
 b
ad
ge
s, 
co
nt
ra
ry
 
to
 o
th
er
 r
es
ea
rc
he
s, 
th
at
 p
oi
nt
s 
an
d 
ba
dg
es
 
di
d 
no
t 
af
fe
ct
 
in
tri
ns
ic 
m
ot
iv
at
io
n 
  
  
Fa
ci
lit
at
in
g 
Co
nd
iti
on
s 
(F
C)
 
 
So
ci
al
 In
flu
en
ce
 (S
I)
 
V
irt
ua
l b
ad
ge
s 
ha
ve
 b
oo
st
ed
 
us
er
 k
no
w
led
ge
 s
ha
rin
g 
vi
a 
so
cia
l 
m
ed
ia 
w
eb
sit
es
 
lik
e 
St
ac
ko
ve
rf
lo
w
 
(A
nd
er
so
n,
 
H
ut
te
nl
oc
he
r, 
K
lei
nb
er
g, 
&
 
Le
sk
ov
ec
, 2
01
3)
. 
 U
sin
g 
lea
de
rb
oa
rd
s, 
ba
dg
es
, 
e.g
. 
im
pr
ov
ed
 
th
e 
so
cia
l 
bo
nd
in
g 
(D
ep
ur
a 
&
 
G
ar
g,
 
20
12
). 
 It
 s
ym
bo
liz
es
 m
em
be
rs
hi
p 
in
 
a g
ro
up
 o
f t
ho
se
 w
ho
 o
w
n 
th
e 
sa
m
e 
ba
dg
e 
an
d 
it 
ha
s 
an
 
so
cia
l 
in
flu
en
ce
 o
n 
pl
ay
er
s-
 
an
d 
co
-p
lay
er
s, 
es
pe
cia
lly
 
w
he
n 
th
ey
 a
re
 ra
re
 o
r h
ar
d 
to
 
w
in
 
(H
am
ar
i 
&
 
K
oi
vi
st
o,
 
20
13
). 
 K
ye
w
sk
i 
&
 K
rä
m
er
 (
20
18
) 
sh
ow
ed
 
th
at
 
us
in
g 
ba
dg
es
 
th
at
 c
ou
ld
 o
nl
y 
be
 v
iew
ed
 b
y 
th
e i
nd
iv
id
ua
l t
he
m
se
lv
es
 w
as
 
ev
alu
at
ed
 
m
or
e 
po
sit
iv
ely
 
th
en
 t
ho
se
 t
ha
t 
w
er
e 
op
en
ly 
sh
ar
ed
 w
ith
 o
th
er
s. 
 St
ud
en
ts
 c
an
 b
e 
m
ot
iv
at
ed
 to
 
ac
hi
ev
e 
ba
dg
es
 t
ha
t 
a 
fr
ien
d 
alr
ea
dy
 
ha
d 
ac
hi
ev
ed
 
(M
cD
an
iel
, 
Li
nd
gr
en
, 
&
 
Fr
isk
ics
, 2
01
2)
. 
   
 
E
ffo
rt 
E
xp
ec
ta
nc
y 
(E
E
) 
 
Le
ar
ni
ng
 
E
xp
ec
ta
nc
y 
(L
E
) 
Cl
ea
r 
ac
hi
ev
em
en
ts
, 
lik
e 
ba
dg
es
, 
im
pr
ov
ed
 s
af
et
y 
an
d 
un
de
rs
ta
nd
in
g 
of
 le
ar
ni
ng
 g
oa
ls 
(G
ås
lan
d,
 2
01
1)
. 
Th
e 
ne
ed
 f
or
 c
om
pe
te
nc
e 
ca
n 
be
 
ad
dr
es
se
d 
w
ith
 
po
in
ts
, 
ba
dg
es
, 
lea
de
rb
oa
rd
 
an
d 
pe
rf
or
m
an
ce
 g
ra
ph
s 
(S
ail
er
 e
t 
al.
, 2
01
7)
. 
Re
su
lts
 il
lu
st
ra
te
d 
th
at
 st
ud
en
ts 
us
e 
ba
dg
es
 
an
d 
ra
nk
in
gs
 
to
 
ev
alu
at
e t
he
ir 
ow
n 
pr
og
re
ss
 an
d 
ev
ol
ut
io
n 
in
 th
e c
ou
rs
e, 
 as
 th
ey
 
sh
ow
 
th
e 
st
ud
en
ts
 
th
eir
 
pr
og
re
ss
io
n 
an
d 
co
m
pe
te
nc
es
 
ex
pl
ici
tly
 (
va
n 
Ro
y 
&
 Z
am
an
, 
20
18
). 
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Mechanics: Leaderboards Mechanics: Performance 
Graphs 
H
ab
it 
(H
T
) 
A
 l
ea
de
rb
oa
rd
 m
ot
iv
at
ed
 
so
m
e 
st
ud
en
ts 
to
 se
ek
 o
ut
 
ac
hi
ev
em
en
ts 
an
d 
ba
dg
es
, 
w
hi
ch
 
ha
d 
a 
m
ar
gi
na
lly
 
po
sit
iv
e 
in
flu
en
ce
 o
n 
th
e 
ov
er
all
 u
se
 (
M
cD
an
iel
 e
t 
al.
, 2
01
2)
. 
 La
nd
er
s 
an
d 
La
nd
er
s 
(2
01
4)
 
ex
ec
ut
ed
 
an
 
ex
pe
rim
en
t w
hi
ch
 sh
ow
ed
 
th
e 
us
e 
of
 a
 l
ea
de
rb
oa
rd
 
in
cr
ea
se
d 
th
e 
am
ou
nt
 o
f 
tim
e 
st
ud
en
ts
 
sp
en
t 
in
te
ra
ct
in
g 
w
ith
 
th
eir
 
gr
ou
p 
as
sig
nm
en
t. 
 
H
ed
on
ic
 M
ot
iv
at
io
n 
(H
M
) 
Le
ad
er
bo
ar
ds
 c
an
 i
nc
re
as
e 
th
e 
pl
ay
er
s’ 
lev
el 
of
 
en
ga
ge
m
en
t 
an
d 
ca
n 
ha
ve
 a
 c
on
tri
bu
tiv
e 
ef
fe
ct
 o
n 
pa
rti
cip
at
io
n 
(B
ur
gu
ill
o,
 2
01
0)
. 
 Th
e 
pr
es
en
ce
 o
f 
a 
lea
de
rb
oa
rd
 c
an
 i
nc
re
as
e 
ta
sk
-
m
ot
iv
at
io
n 
an
d 
pe
rf
or
m
an
ce
, 
w
hi
ch
 i
s 
co
ns
ist
en
t 
w
ith
 th
e 
w
ell
-k
no
w
n 
ef
fe
ct
 o
f g
oa
l s
et
tin
g 
(L
an
de
rs
, 
Co
llm
us
, &
 W
ill
iam
s, 
20
18
). 
 Pa
pp
as
 (
20
15
) 
fo
un
d,
 i
n 
a 
su
rv
ey
 t
ha
t 
62
%
 o
f 
st
ud
en
ts
 w
ou
ld
 b
e m
ot
iv
at
ed
 to
 le
ar
n 
if 
lea
de
rb
oa
rd
s 
w
er
e 
in
vo
lv
ed
 a
nd
 t
he
y 
ha
d 
th
e 
op
po
rtu
ni
ty
 t
o 
co
m
pe
te
 w
ith
 o
th
er
s. 
 So
cia
l 
ele
m
en
ts
 a
re
 e
ve
n 
m
or
e 
m
ot
iv
at
in
g 
w
he
n 
pl
ay
er
s 
ar
e 
ab
le 
to
 c
om
pa
re
 th
em
se
lv
es
 to
 o
th
er
s i
n 
th
e s
am
e c
on
te
xt
 as
 th
ey
 th
en
 ar
e a
bl
e t
o 
m
ak
e m
or
e 
ac
cu
ra
te
 se
lf-
ev
alu
at
io
ns
 (R
uh
i, 
20
15
). 
 So
ng
, 
K
im
, 
Te
nz
ek
 a
nd
 L
ee
 (
20
13
) 
fo
un
d 
th
at
 
pl
ay
er
s 
w
ith
 a
 h
ig
h-
ac
hi
ev
em
en
t 
m
ot
iv
at
io
n 
ha
d 
a 
be
tte
r 
pe
rf
or
m
an
ce
 in
 a
 c
om
pe
tit
iv
e 
se
tti
ng
, w
hi
le 
pl
ay
er
s 
w
ith
 a
 l
ow
-a
ch
iev
em
en
t 
m
ot
iv
at
io
n 
ha
d 
a 
m
or
e 
ne
ga
tiv
e 
m
oo
d 
an
d 
w
he
re
 l
es
s 
in
tri
ns
ica
lly
 
m
ot
iv
at
ed
. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Si
m
pl
e, 
vi
rtu
al,
 
st
at
ist
ics
 
w
er
e 
su
cc
es
sf
ul
ly 
im
pl
em
en
te
d 
as
 
an
 
ac
co
m
pl
ish
m
en
t 
te
ch
ni
qu
e, 
bo
os
tin
g 
m
ot
iv
at
io
n 
to
 u
se
 th
e 
so
lu
tio
n 
(D
oh
er
ty
 e
t 
al.
, 2
01
7)
. 
  
Fa
ci
lit
at
in
g 
Co
nd
iti
  
  
So
ci
al
 I
nf
lu
en
ce
 
(S
I)
 
Pl
ay
er
s c
an
 p
lay
 in
 g
ro
up
s 
an
d 
sh
ar
e 
th
eir
 ra
nk
s 
an
d 
hi
gh
 s
co
re
s, 
w
hi
ch
 w
ill
 
in
cr
ea
se
 
be
ha
vi
or
al 
in
te
nt
io
n 
(B
I) 
(B
aa
bd
ul
lah
, 2
01
8)
. 
 U
sin
g 
lea
de
rb
oa
rd
s, 
ba
dg
es
, e
.g
. i
m
pr
ov
ed
 th
e 
so
cia
l b
on
di
ng
 (D
ep
ur
a &
 
G
ar
g,
 2
01
2)
. 
 Th
e 
po
sit
io
n 
a 
us
er
 h
as
 
on
 t
he
 l
ea
de
rb
oa
rd
 h
as
 
im
po
rta
nt
 ef
fe
ct
s o
n 
th
eir
 
pe
rc
ep
tio
n 
of
 
th
e 
lea
de
rb
oa
rd
 
an
d 
th
e 
su
rr
ou
nd
in
g 
ap
p.
 
St
ill
 
us
er
s 
re
co
m
m
en
d 
th
e 
sy
st
em
 w
ith
 l
ea
de
rb
oa
rd
 
to
 f
rie
nd
s, 
re
ga
rd
les
s 
of
 
th
e 
ra
nk
in
g 
(Ji
a 
et
 
al.
, 
20
17
). 
 
E
ffo
rt 
E
xp
ec
ta
nc
y 
(E
E
) 
  
Le
ar
ni
ng
 E
xp
ec
ta
nc
y 
(L
E
) 
A
 l
ea
de
rb
oa
rd
 s
ho
w
ed
 a
 p
os
iti
ve
 i
nf
lu
en
ce
 o
n 
pe
rf
or
m
an
ce
 l
ev
els
, 
su
gg
es
tin
g 
th
at
 p
ar
tic
ip
an
ts 
im
pl
ici
tly
 s
et
 g
oa
ls 
at
 o
r 
ne
ar
 t
he
 t
op
 o
f 
a 
lea
de
rb
oa
rd
 w
ith
ou
t p
ro
m
pt
in
g t
o 
do
 so
 (L
an
de
rs
 
et
 a
l.,
 2
01
7)
. 
 Th
e 
ne
ed
 fo
r c
om
pe
te
nc
e 
ca
n 
be
 a
dd
re
ss
ed
 w
ith
 
po
in
ts
, 
ba
dg
es
, 
lea
de
rb
oa
rd
 
an
d 
pe
rf
or
m
an
ce
 
gr
ap
hs
 (S
ail
er
 e
t a
l.,
 2
01
7)
. 
 Re
su
lts
 il
lu
st
ra
te
d 
th
at
 s
tu
de
nt
s 
us
e 
ba
dg
es
 a
nd
 
ra
nk
in
gs
 t
o 
ev
alu
at
e 
th
eir
 o
w
n 
pr
og
re
ss
 a
nd
 
ev
ol
ut
io
n 
in
 th
e c
ou
rs
e, 
 as
 th
ey
 sh
ow
 th
e s
tu
de
nt
s 
th
eir
 p
ro
gr
es
sio
n 
an
d 
co
m
pe
te
nc
es
 e
xp
lic
itl
y 
(v
an
 
Ro
y 
&
 Z
am
an
, 2
01
8)
. 
 A
cc
es
s 
to
 p
er
fo
rm
an
ce
 in
fo
rm
at
io
n 
w
ill
 g
iv
e 
th
e 
ga
m
er
 
m
or
e 
‘d
ire
ct
 
fe
ed
ba
ck
’ 
(C
ar
da
do
r, 
N
or
th
cr
af
t, 
&
 W
hi
ck
er
, 2
01
7)
. 
 Le
ad
er
bo
ar
ds
, 
pe
rfo
rm
an
ce
 g
ra
ph
s 
an
d 
ba
dg
es
 
po
sit
iv
ely
 a
ffe
ct
 c
om
pe
te
nc
e 
ne
ed
 s
at
isf
ac
tio
n 
as
 
w
ell
 a
s 
th
e 
ta
sk
 m
ea
ni
ng
fu
ln
es
s 
(S
ail
er
 e
t 
al.
, 
20
17
). 
 Th
e 
vi
sib
le 
pr
og
re
ss
 
in
 
pe
rf
or
m
an
ce
 
an
d 
co
m
pl
et
io
n 
of
 
go
als
 
lea
d 
to
 
an
 
in
cr
ea
se
d 
sa
tis
fa
ct
io
n 
(L
in
g 
et
 a
l.,
 2
00
5)
. 
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Mechanics: Virtual Gifts & 
Items 
Dynamics: Social Games & Teamwork 
H
ab
it 
(H
T
) 
Pl
ay
er
s 
m
ot
iv
at
ed
 
by
 
co
lle
ct
ab
les
 
w
ill
 
be
 
te
m
pt
ed
 
to
 
co
nt
in
ue
 
w
or
ki
ng
 i
n 
or
de
r 
to
 g
et
 
m
or
e i
te
m
s. 
W
he
n 
th
ey
 ar
e 
hi
dd
en
 
an
d 
co
m
e 
by
 
su
rp
ris
e, 
th
ey
 m
ay
 se
rv
e 
to
 
pr
om
ot
e e
xp
lo
ra
tio
n 
of
 th
e 
sy
st
em
 
fe
at
ur
es
 
(D
om
ín
gu
ez
 e
t a
l.,
 2
01
3)
. 
In
te
ra
ct
io
n 
w
ith
 o
th
er
s h
as
 
a 
po
sit
iv
e 
im
pa
ct
 o
n 
th
e 
co
nv
en
ien
ce
 
to
 
pl
ay
 
(M
ol
in
ill
o 
et
 a
l.,
 2
01
8)
. 
H
ed
on
ic
 M
ot
iv
at
io
n 
(H
M
) 
Re
w
ar
ds
 
im
pr
ov
ed
 
pa
rti
cip
at
io
n 
an
d 
en
ga
ge
m
en
t 
(S
ny
de
r &
 H
ar
tig
, 2
01
3)
. 
“G
am
ifi
ca
tio
n 
ele
m
en
ts
 
th
at
 
en
co
m
pa
ss
 a
 s
oc
ial
 e
lem
en
t a
re
 
ge
ne
ra
lly
 e
xp
er
ien
ce
d 
as
 m
or
e 
en
ga
gi
ng
 
th
an
 
‘si
ng
le 
pl
ay
er
’ 
ele
m
en
ts
” 
(H
am
ar
i &
 K
oi
vi
st
o,
 
20
15
). 
 U
sin
g 
so
cia
l 
m
ed
ia/
m
ul
ti-
pl
ay
er
 
ga
m
es
 
cr
ea
te
s 
a 
‘w
e-
in
te
nt
io
n’
 (
Sh
en
 e
t 
al.
, 
20
13
) 
an
d 
cr
ea
te
s 
so
cia
l n
or
m
s 
(H
su
 
&
 L
u,
 2
00
4)
. 
 In
te
ra
ct
iv
ity
 a
nd
 fe
ed
ba
ck
 h
av
e 
a 
po
sit
iv
e 
im
pa
ct
 
on
 
th
e 
pe
rc
eiv
ed
 e
nj
oy
m
en
t 
(H
su
 &
 
Lu
, 2
00
4;
 L
in
 e
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